Under a general assumption about the geometrical shapes of inclusions, precise sampling conditions are specified which ensure that stereological estimators are unbiased.
The sampling procedure requires the generation of isotropic uniform random (IUR) sections which might be difficult to achieve in practice. However, several modifications and improvements have been proposed to overcome the difficulty of generating IUR sections /29/.
These design-based stereological problems rely on the randomness inherent in the sampling design, i.e. the 3-D object under study is considered to be deterministic and estimators of geometrical properties are evaluated over different positions of a planar section. In model-based approaches to stereological problems a planar section is regarded as fixed and the object is imagined as having been generated according to a stochastic model. 
THEORY

Simulated microstructure
The simulation of short fibre composite material is performed within the unit cube in such a way that the 
where h is the mean distance between the reference and look up plane for η disectors, A/ is the area of the j'th fibre hit by the reference plane of the i'th disector, and Q; is the number of fibres sectioned by the reference plane and counted within the unbiased test-frame overlaid the reference frame /40/. The number of sectioned fibres must be counted within the test-frame and not within a total reference plane in order to avoid boundary effects which would bias the results. Numerical density of fibres, i.e. the number of fibres per unit volume, N v , may be calculated using the following expression
where hi is the i'th disector thickness and Si is the area of the unbiased test frame placed on the reference plane of the i'th disector. Numerical density can only be estimated with a 3D probe such as a disector if the inclusions are not spherical.
FIBRE LENGTH DISTRIBUTION
Construction of frequency diagrams
Simulated structures with identical, lognormally distributed fibre length with parameters μ? = 5.11 and at = 0.5 but different fibre orientations were sectioned with equidistant sections and the individual fibre lengths have been calculated using Eq. 4. From the sets of estimated individual fibre lengths the probability density g(L) is calculated, Fig. 6 . The section distance is F= 25 and the size of sampling interval i.e. the length of a unit interval along the length axis is equal to one. If the structures with identical fibre orientation distributions within the θ interval between 0° and 40° are sectioned with different distances t, then the resulting probability density function appears in the form shown in Fig. 7 . Obviously, none of the diagrams presented in Figs. 6 and 7 resembles the simulated lognormal distribution of fibre lengths. Diagrams are very hazy and cannot be approximated by continuous curves. Strictly speaking, presented diagrams show frequency distribution of fibre length instead of probability density function. The i'th frequency value gi for a distribution split into η intervals is given by NJLL) where Ni(L) is the number of fibres with length inside the i'th interval and N to tai is the total number of sampled fibres.
Since the probability density function must fulfil the normalization condition, i.e. the integral over the probability density function must be equal to unity, we have to rescale gj values as
where ΔΧ is the appropriately selected interval size, 
EVALUATION OF GLOBAL PARAMETERS
Mean fibre length
The stereological formula (5) together. The widespread accessability of fast computers allows a thorough validation to be performed of stereological formula providing researchers with a reliable tool to infer hidden aspects of the microstructure, as illustrated in the present paper. The fibre length distribution is one of the important quantities that strongly influence macroscopic, especially nonlinear, behaviour of short fibre composites. With modern sectioning techniques, which in many cases may be automated, and existing image analyzers having the capability of performing automatic section analysis, the disector method allows the length distribution of fibres to be recovered with an acceptable expenditure of time and effort. In the forthcoming second part of this paper the simulation method will be used to estimate threedimensional nearest neighbour distances distribution of fibres, another important microstructural feature in modelling interaction effects and localized phenomena.
